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(54) POSITIVE PHOTOSENSITIVE RESIN COMPOSITION AND SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive photosensitive resin composition having high sensitivity 
and high resolution and causing little reduction of the film in an unexposed part after development. 
SOLUTION: The positive photosensitive resin composition is characterized by containing: (A) a poiyamide 
resin; (B) a compound which generates an acid by light; (C) a compound prepared by protecting the hydroxyl 
group in a specified phenolic compound with an acid-labiie group which decomposes in the presence of an 
acid; and (D) a solvent, 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



JP 2004-151605 



CLAIMS 



[Claim(s)] 
[Claim 1] 

A positive type photosensitive resin composition containing a compound (C) and a solvent (D) which were 
protected by an acid labile group which disassembles a hydroxyl group of polyamide resin (A) shown by a 
general formula (1), a compound (B) which generates acid by light, and a phenolic compound shown by a 
general formula (2) under existence of acid. 
[Formula 1] 



R 



i 



G-ppNH-X-NH-iJ-Y-p- 
O V OR 2 O O 



fNH-Z-NH-C-Y- 



? 

O 



o 



— NH- X- NH- C- G 

T II 
n oh o 



R r R 2 :^mm^-, 2-20 ^T^+v-^fc^-x, 
mmwc 2 — 20 ©Tjwp^r->*;v#=j!/s, 

M^2~2 0<oy)V^^7)V^-)Vm, 

mMWL 1-10 or;^;ni'> u >vm, 

Y: 2te&St5£f 



Z : ^R 3 — Si — O - Si — R, 

I I 

( R 3 , R 4 :2ffiOtM, R 5 , R 6 :lfti0fIS) 

a. b WSEJI^^StkU a+b=100 ; t;l/% 
a= 6 0—1 00^% 
b=0— 40^% 
n=2—300 



2 



JP 2004-151605 



[Formula 2] 
[Claim 2] 

The positive type photosensitive resin composition according to claim 1 in which it comes to choose out of 
a group of a formula (3) X in polyarnide resin shown by a genera! formula (1). 
[Formula 3] 
[Claim 3] 

The positive type photosensitive resin composition according to claim 1 or 2 in which it comes to choose 
out of a group of a formula (4) Y in polyarnide resin shown by a general formula (1). 
[Formula 4] 
[Claim 4] 

The positive type photosensitive resin composition according to claim 1 to 3 whose compound (C) 
protected by an acid labile group which disassembles a hydroxy! group of a phenolic compound shown by a 
general formula (2) under existence of acid is a compound protected by a substituent chosen from a 
tetrahydropyranyl group or a tetrahydrofurany! group. 
[Claim 5] 

A solvent (D) Cyclic ketone of the carbon numbers 3-10, annular lactone of the carbon numbers 3H0, 
Dimethyl sulfoxide, propylene glycol monoalky! ether, The positive type photosensitive resin composition 
according to claim 1 to 4 which it comes to choose out of propylene glycol monoalkyl ether acetate, 
dipropylene glycol monoalky] ether, methyl lactate, ethyl lactate, and butyl lactate, 
[Claim 6] 

A positive type photosensitive resin composition in which the positive type photosensitive resin 
composition according to any one of claims 1 to 5 contains a phenolic compound (E) further. 
[Claim 7] 

The positive type photosensitive resin composition according to claim 6 in which it comes to choose a 

phenolic compound (E) out of a group of a general formula (5), a general formula (6), a general formula (7), a 

general formula (8), and a general formula (9). 

[Formula 5] 

[Formula 6] 

[Formula 7] 

[Claim 8] 

A semiconductor device which applies the positive type photosensitive resin composition according to any 
one of claims 1 to 7 on a semiconductor device, and is characterized by prebaking, exposure, exposure 
afterbaking, and being obtained by developing negatives and heating. 
[Claim 9] 

Thickness after a heating drying ring closure applies a positive type photosensitive resin composition on a 
semiconductor device so that it may be set to 0.1-30 micrometers, and they are prebaking, exposure, 
exposure afterbaking, and the semiconductor device according to claim 8 produced by developing negatives 
and heating. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the semiconductor device using the positive type photosensitive resin composition 

and it which have the characteristic of high sensitivity and high resolution. 

[0002] 

[Description of the Prior Art] 

Although the polyimide resin which has the electrical property which was excellent in heat resistance and 
stood high again, a mechanical characteristic, etc. is conventionally used for the surface-protection film of a 
semiconductor device, and the interlayer insulation film, There is a demand of the remarkable improvement 
in heat-resistant cycle nature, heat-resistant shocking nature, etc. in recent years by the shift to the 
surface mount by high integration of a semiconductor device, enlargement, slimming down of a 
semiconductor device, a miniaturization, and solder reflow, etc., and also highly efficient resin has come to 
be needed. 
[0003] 

The negative-mold photosensitive polyimide resin which the art which gives photosensitivity to polyimide 
resin itself attracts attention on the other hand, for example, is shown in a following formula (10) is 
mentioned. 
[Formula 8] 




[0004] 
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When this is used, a part of pattern creation process can be simplified, and there is an effect of process 
shortening and the improvement in the yield, but since solvents, such as N-methyl-2-pyrrolidone, are 
needed in the case of development, there is a problem in safety and handling nature. Then, the positive type 
photosensitive resin composition to which development is made in an alkaline aqueous solution is developed 
(for example, refer to the patent documents 1, the patent documents 2, the patent documents 3, the patent 
documents 4, and patent documents 5.). The polyamide acid which is a precursor of polyimide resin, and the 
positive type photosensitive resin composition which comprises an diazo quinone compound which is 
sensitization material are indicated by these. By exposing, the diazo quinone compound used as these 
sensitization material causes a chemical change, and becomes meltable to an alkaline aqueous solution. 
However, since the rate of change has the large absorption to the light of it being not only about 40% but 
itself, when it applies to a thick film, sufficient light even for the membranous bottom does not arrive. 
Therefore, in order to carry out the opening of the exposure part, many light exposures were needed, and 
there was a problem that sensitivity became low. 
[0005] 

Although phenol novolak resin is used as base resin, the positive type photosensitive resin composition 
represented by the resist for semiconductors using ultraviolet rays, such as g line and i line, as a light 
source, Since above-mentioned polyamide resin has the small hydroxyl group concentration per unit 
molecular weight compared with these, the lysis inhibition ability to the alkaline aqueous solution 
demonstrated by interacting with an diazo quinone compound is weak, and the amount of film decreases of 
the unexposed part after development is large. Therefore, since an unexposed part becomes below the 
thickness made into the purpose before dissolution removal of the exposure part is fully carried out with a 
developing solution, not only sensitivity falls as a result, but the dimensional stability of an opening falls by 
deleting the wall surface of a pattern. According to the reason do not interact with an diazo quinone 
compound in the case of a carboxyl group, and also the solubility over an alkaline aqueous solution is very 
higher than a phenolic hydroxy! group. The lysis inhibition ability of an unexposed part is not demonstrated, 
but there is a problem to which the formation of the target thickness not only not being obtained but a 
pattern itself becomes difficult. In the case of the carboxyl group blocked by the suitable protective group, 
there is tolerance of enough over the alkaline aqueous solution of an unexposed part, but there is a problem 
that the fali of sensitivity is seen since the solubility of an exposure part is inferior, and the remainder 
(SCUM) of resin is seen after development. 
[0006] 

Then, the chemical amplification type positive type photosensitive resin composition which took in the 
catalysis by a photochemical reaction is developed. The this chemical amplification type positive type 
photosensitive resin composition comprises photo-oxide generating material which generates acid by the 
exposure of base resin and light which were generally protected by the suitable acid labile group in the 
hydroxyl group or the carboxyl group. The development mechanism of the this chemical amplification type 
positive type photosensitive resin composition is as follows. The base resin protected by the acid labile 
group in the unexposed part has tolerance in the alkaline aqueous solution which is a developing solution. On 
the other hand, an exposure part is diffused by heat treatment after the acid by which it was generated from 
photo-oxide generating material being exposed, works as a catalyst, is desorbed from the protective group 
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in base resin, reproduces a hydroxyl group or a carboxyl group, and becomes meltable to an alkaline aqueous 
solution. The soluble difference of this exposure part and unexposed part is used, and formation of the coat 
pattern of only an unexposed part is attained by carrying out dissolution removal of the exposure part. The 
apparent quantum yield of this catalyst acid is high in order for after an elimination reaction to exist and to 
trigger many reactions, and since high sensitivity-ization not only becomes easy, but high dissolution 
contrast is acquired, high resolution-ization is also expectable. As resist for semiconductors, although the 
No. 2847414 gazette, the No. 2848611 gazette, JP,3-249654,A, JP,9-230588,A, etc. are mentioned, for 
example, The base resin currently used for these is mainly polyhydroxy styrene, although high resolution is 
obtained, it is lacking in heat resistance, and it is not suitable for the surface-protection film of a 
semiconductor device, and an interlayer insulation film use. 
[0007] 

The chemical amplification type photosensitive resin composition which used polyimide resin or polyamide 
resin for base resin is indicated as the surface-protection film of a semiconductor device, and an interlayer 
insulation film use (for example, refer to the patent documents 6, the patent documents 7, the patent 
documents 8, and patent documents 9.). However, in order that a hydroxyl group may remain even after 
making it harden with heat, humidity-tolerant reliability falls, or the base resin currently indicated. Since 
sufficient dissolution contrast was not acquired, as a result, neither the fall of resolution nor the target 
thickness was obtained by the increase in the amount of film decreases of an unexposed part, and high 
sensitivity also had problems, like side etch is large and profile nature is bad. 
[0008] 

[Patent documents 1 
JP,3-247655,A, 
[Patent documents 2" 
JP,5-204156,A, 
[Patent documents 3 

JP,6-258836,A, 
[Patent documents 4. 

JP,10-186658,A, 
[Patent documents 5 
JP,10-307394,A 
[Patent documents 6" 
JP,3-763,A 
[Patent documents 1\ 
JP,4-120171,A 
[Patent documents 8" 
JP,11-202489,A 
[Patent documents 9. 
JP,2001-194791,A 
[0009] 

[Problem(s) to be Solved by the Invention] 
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This inventions are high sensitivity and high resolution, and the amount of film decreases of the unexposed 
part after development provides the semiconductor device using the positive type photosensitive resin 
composition and it which have little characteristic. 
[0010] 

[Means for Solving the Problem] 
This invention, 

[1] Polyamide resin (A) shown by a general formula (1), a compound (B) which generates acid by light, A 
positive type photosensitive resin composition containing a compound (C) and a solvent (D) which were 
protected by an acid labile group which disassembles a hydroxy! group of a phenolic compound shown by a 
general formula (2) under existence of acid, 
[0011] 
[Formula 9] 
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[Formula 10] 
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[001 3] 

[2] The positive type photosensitive resin composition given in ** [1] paragraph in which it comes to choose 
out of the group of a formula (3) X in the polyamide resin shown by a general formula (1), 
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[0014] 

[Formula 11] 
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[001 5] 

[3] The ** [1] paragraph or the positive type photosensitive resin composition given in [2] paragraphs in 
which it comes to choose out of the group of a formula (4) Y in the polyamide resin shown by a general 
formula (1 ), 
[0016] 

[Formula 1 2] 
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[0017] 

[4] The compound (C) protected by the acid labile group decomposed under existence of acid the hydroxyl 
group of the phenolic compound shown by a general formula (2), ** [1] which is the compound protected by 
the tetrahydropyranyl group or the substituent chosen from the tetrahydrofuranyl group - a positive type 
photosensitive resin composition given in [3] paragraphs, 
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A solvent (D) [5] Cyclic ketone of the carbon numbers 3-10, annular lactone of the carbon numbers 3-10, 
Dimethyl sulfoxide, propylene glycol monoalkyi ether, ** [1] - the positive type photosensitive resin 
composition given in [4] paragraphs which it comes to choose out of propylene glycol monoalkyi ether 
acetate, dipropylene glycol monoalkyi ether, methyl lactate, ethyl lactate, and butyl lactate, 
[6] A positive type photosensitive resin composition in which a positive type photosensitive resin 
composition of a statement contains a phenolic compound (E) in either of the ** [1] paragraph - [5] 
paragraphs further, 

[7] A positive type photosensitive resin composition given in ** [6] paragraph in which it comes to choose a 

phenolic compound (E) out of a group of a general formula (5), (6), (7), (8), and (9), 

[0018] 

[Formula 13] 
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[Formula 14] 
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[Formula 15] 
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[0021] 

[8] A semiconductor device which applies a positive type photosensitive resin composition given in either of 
the ** [1] - [7] paragraphs on a semiconductor device, and is characterized by prebaking, exposure, 
exposure afterbaking, and being obtained by developing negatives and heating, 

[9] Thickness after a heating drying ring closure applies a positive type photosensitive resin composition on 
a semiconductor device so that it may be set to 0.1-30 micrometers, and they are prebaking, exposure, 
exposure afterbaking, and a semiconductor device given in ** [8] paragraph produced by developing 
negatives and heating, 
It comes out. 
[0022] 

A screw in which polyamide resin of a general formula (1) has the structure of X (aminophenol), After 
reacting dicarboxylic acid or dichloride dicarboxylate, and a dicarboxylic acid derivative which have the 
structure of silicone diamine and Y which have the structure of Z blended by necessity, it is obtained by 
making a protective group used as an acid labile group replace by a phenolic hydroxyl group in polyamide 
resin. In order to raise a reaction yield etc. in the case of dicarboxylic acid, an active ester type dicarboxylic 
acid derivative to which 1 -hydroxy- 1 ,2,3-benzotriazol etc. were made to react beforehand may be used. As 
for a protective group used as an acid labile group, an alkoxycarbonyl group of the carbon numbers 2-20, an 
alkoxyalkyi group of the carbon numbers 2-20, an alkylation silyl group of the carbon numbers 1-10, a 
tetrahydropyranyi group, and a tetrahydrofuranyl group are mentioned. There are few amounts of film 
decreases of an unexposed part after development, and in order to obtain resin with large dissolution 
contrast of an exposure part and an unexposed part, it is required to replace 5 to 80% of all the hydroxyl 
groups in polyamide resin by a protective group used as an acid labile group. At the time of less than 5%, 
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since lysis inhibition ability with a sufficient unexposed part cannot be demonstrated, if the amount of film 
decreases becomes large and exceeds 80%, sensitivity not only falls, but the solubility of an exposure part 
will also become extremely late and it will become easy to generate the remainder (SCUM) of resin after 
development. After development, if this poiyamide resin is heated at about 300-400 ** T a drying ring closure 
will be carried out, and heat resistant resin is obtained in a form of polybenzooxazoL 
[0023] 

X of poiyamide resin of a general formula (1) of this invention — for example 
[Formula 16] 
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as a desirable thing, and two or more sorts may be used in these. 

[0024] 

Y of poiyamide resin of a general formula (1) — for example 
[Formula 17] 



14 



JP 2004-151605 




(xS^A: JMS^, — CH 2 — , — C(CH 3 ) 2 — — o— — s— , —so 2 — — CO — , 

— NHCO — s — C(CF 3 ) 2 — ) 

Although it is by **, it is not limited to these. In these, especially, it is chosen out of the group shown by a 

formula (4) as a desirable thing, and two or more sorts may be used. 

[0025] 

After the positive type photosensitive resin composition of this invention makes the screw (aminophenol) 
which has the structure of X, the dicarboxylic acid which has the structure of Y, dichloride dicarboxylate, or 
a dicarboxylic acid derivative react and compounds polyamide resin from a viewpoint of preservabiiity, It is 
important to cap the amino group of an end using the acid anhydride containing the aliphatic group which 
has an alkenyl group or at least one alkynyl group, or a cyclic compound group, as the basis resulting from 
the acid anhydride containing the aliphatic group which has an alkenyl group or at least one alkynyl group, or 
a cyclic compound group — for example 
[0026] 

[Formula 18] 
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Although ** is mentioned, it is not limited to these. 
[0027] 
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It is chosen more and two or more sorts may be used. 
[0028] 

Z of the polyamide resin of a genera! formula (1) used as occasion demands — for example 
[Formula 20] 
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[0029] 

Although it is by **, it is not limited to these, and two or more sorts may be used. 
To a substrate like a silicon wafer for example, especially Z of a general formula (1) is used, when 
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outstanding adhesion is required, but the using rate b is to a maximum of 40-mol %. If 40-mol % is exceeded, 
the solubility of resin to a developing solution will fall extremely, the development remainder (SCUM) occurs, 
and pattern processing becomes impossible. In use of these X, Y, and Z, it does not matter even if it is one 
kind, respectively and is two or more kinds of mixtures. Although it is 2-300, since n of a general formula (1) 
has after development a possibility that it may be generated by SCUM when 300 is exceeded, it is not 
preferred. 
[0030] 

A compound (B) which is used for a positive type photosensitive resin composition of this invention and 
which generates acid by light, 

Photograph.Sci.Eng., 18 f p387 (1974), CHEMTECH, Oct.p624 (1980), Polym.Mater.Sci.Eng,, 72, p406 (1995), 
Macromol.Chem.Rapid Commun.14, p203 (1993), J. Photopolym.ScLTechnol., 6, and the onium salt of p67 
(1993) statement. Macromolecules, 21, p2001 (1988), Chern.Mater.3, p462 (1991), Proc.SPIE, 1086, and 
2-nitrobenzyl ester of two (1989) statements. J. Photopolym.Sci.Technol., 2, p429 (1989), Proc.SPIE, 1262, 
and the N-imino sulfonate of p575 (1990) statement. Polym.Mat.Sci.Eng. and the naphthoquinonediazide 
4-sulfonic ester of 61,269 (1989) statements. J. The halogen system compounds of 

Photopoiym.Sci.Techno!., 4, p389 (1991), Proc.SPIE, 2195, and p173 (1994) statement are mentioned. These 

may be independent or may be used two or more sorts. 

[0031] 

It is important for a positive type photosensitive resin composition of this invention to blend a compound (C) 
protected by an acid labile group which disassembles a hydroxyl group of a phenolic compound shown by a 
general formula (2) under existence of acid in order to raise dissolution contrast of an exposure part and an 
unexposed part further. Thereby, tolerance over an alkaline aqueous solution improves in an unexposed part, 
in an exposure part, when an acid labile group ****s by operation of catalyst acid by which it was generated 
from photo-oxide generating material, a hydroxyl group is reproduced and a dissolution promotion operation 
is urged. 
[0032] 

As an acid labile group decomposed under existence of acid, an aikoxycarbonyl group of the carbon numbers 
2-20, Although an alkoxy carbonylmethyl group of the carbon numbers 2-20, an alkoxyalkyl group of the 
carbon numbers 2-20, an alkylation silyl group of the carbon numbers 1-10, a tetrahydropyranyl group, a 
tetrahydrofuranyl group, etc. are mentioned, Especially desirable things are a tetrahydropyranyl group and a 
tetrahydrofuranyl group. Although the following can specifically be mentioned, it is not limited to these. 
These may be independent or may be used two or more sorts, 
[0033] 

[Formula 21] 
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[0034] 

[Formula 22] 
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[0035] 

It is used for it r the positive type photosensitive resin composition of this invention dissolving these 
ingredients in a solvent (D), and making them into the shape of a varnish. In order to prevent the catalyst 
acid by which it was generated from photo-oxide generating material being deactivated as a solvent (D), it is 
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important to choose the solvent which does not contain the nitrogen atom. As a concrete example, cyclic 
ketone of the carbon numbers 3~10, annular lactone of the carbon numbers 3-1 0, Dimethyl sulfoxide, 
diethylene-glycol dialkyl ether, Propylene glycol monoalkyl ether, dipropylene glycol monoalkyl ether, 
Propylene glycol monoalkyl ether acetate, 3-methyl~3-methoxybutanol, Methyl lactate, ethyl lactate, butyl 
lactate, methyl-1 ,3-butylene-glycoI acetate, 1,3-butylene glycol 3-monoalkyf ether, trialkyl benzene, They 
are mentioned by methyl pyruvate, ethyf pyruvate, methy|-3-methoxy propionate, etc., and as a desirable 
thing, especially, Gamma-butyrolactone, cyclopentanone, dimethyl sulfoxide, propylene glycol monomethyl 
ether, Propylene-glycol-monomethyhether acetate, dipropylene glycol monomethyf ether, methyl lactate, 
ethyl lactate, and butyl lactate may be mentioned, these may be independent, or it may mix and they may be 
used. 
[0036] 

It is preferred to blend a phenolic compound (E) with it, in order to promote diffusion of catalyst acid by 
which it was generated from photo-oxide generating material in a positive type photosensitive resin 
composition of this invention for the purpose of raising dissolution contrast of an exposure part and an 
unexposed part. Diffusion of catalyst acid is a thing based on an action (Jpn.J.AppLPhys,, vol.35, Pt.1, 
No.12B, p6501 (1996)) which goes via a hydrophilic hydroxyl group in a system being shown, An elimination 
reaction of a protective group is promoted by blending a suitable phenolic compound (E). Since it is meltable 
to an alkaline aqueous solution, the solubility of an exposure part increases and these phenolic compounds 
(E) also have work which raises sensitivity. Loadings of a phenolic compound (E) have 1-30 preferred 
weight section to polyamide resin (A)100 weight section shown by a general formula (1). Since a diffusion 
effect of catalyst acid will no longer be accepted if it is less than one weight section, and there is a 
possibility that decline remarkable at the time of development in a remaining rate of membrane arises, or a 
deposit may take place during frozen storage and practicality may be missing when 30 weight sections are 
exceeded, it is not desirable. 
[0037] 

Although the following can be mentioned as a phenolic compound (E), it is not limited to these. These may 
be independent or may be used two or more sorts. 
[Formula 23] 
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[0040] 

Additive agents, such as a leveling agent and a silane coupling agent, can be blended with the positive type 

photosensitive resin composition in this invention as occasion demands. 

[0041] 

The positive type photosensitive resin composition of this invention applies this resin composition to a 
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suitable base material, for example, a silicon wafer, a ceramic substrate, an aluminum substrate, etc. first. In 
the case of a semiconductor device, coverage is applied so that the last thickness after hardening may be 
set to 0.1-30 micrometers. If it will become difficult to fully exhibit the function as a protection membrane 
surface of a semiconductor device if thickness is less than 0.1 micrometer, and 30 micrometers is exceeded, 
it will become difficult to obtain a detailed working pattern. There are spraying spreading, immersion, printing, 
roll coating, etc. using spin coating and a spray coater using the spinner as a coating method. Next, it 
prebakes at 60-130 **, and desired pattern shape is irradiated with chemical rays after drying a coat. As 
chemical rays, although X-rays, an electron beam, ultraviolet rays, visible light, etc. can be used, a thing with 
a wavelength of 200-500 nm is preferred. It heat-treats at 60-150 ** after exposure using oven or a hot 
plate. The acid by which it was generated from photo-oxide generating material by after-exposure bake is 
spread, and it is desorbed from a protective group by catalytic reaction. 
[0042] 

Next, a relief pattern is obtained by carrying out dissolution removal of the irradiation part with a developing 
solution. As a developing solution, sodium hydroxide, a potassium hydrate, sodium carbonate, Inorganic alkali, 
such as a sodium silicate, metasilicic acid sodium, and an ammonia solution. Primary amine, such as 
ethylamine and n-propylamine, diethylamine, Tertiary amine, such as the 2nd amines, such as 
di-n-propylamine, triethylamine, and methyldiethylamine. Alcohol amines, such as dimethylethanolarnine and 
triethanolamine. To solution of alkali, such as quarternary ammonium salt, such as tetramethylammonium 
hydroxide and tetraethylammoniumhydroxide, and this, methanol, Solution which carried out adequate 
amount addition of water soluble organic solvents and surface-active agents like ethanol, such as alcohols, 
can be used conveniently. As a developing method, methods, such as a spray, a paddle, immersion, and an 
ultrasonic wave, are possible, 
[0043] 

Next, a relief pattern formed by development is rinsed. Distilled water is used as a rinse. Next, it heat-treats 

and the last pattern which forms an oxazole ring and is rich in heat resistance is obtained. 

A positive type photosensitive resin composition by this invention is useful also as layer insulation of not 

only a semiconductor use but a multilayered circuit, a cover coat of a flexible copper-clad sheet, a solder 

resist film, a liquid crystal orientation film, etc. 

[0044] 

[Example] 

Hereafter, an example explains this invention concretely. 
<Examp!e 1> 

Composition of polyamide resin 

352.4 g (0.88 mol) of dicarboxyl ic acid derivatives (active ester) and the hexafluoro 2.2"""screw which were 
produced by making 2 mol of 1-hydroxy-1,2,3~benzotriazols react to 0.9 mol of terephthalic acid, and 0.1 
mol of isophthalic acid. (3-amino-4-hydroxyphenyl) 366.3 g (1 mol) of propane is put into the separable flask 
of a thermometer, an agitator, a material input mouth, and 4 mouths provided with the dry nitrogen gas 
introducing pipe, and the gamma-butyrolactone 3000g was added and it was made to dissolve. It was made 
to react at 75 ** for 12 hours using an oil bath after that 
[0045] 
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Next, the 5-norbornene 2 and the 3-dicarboxylic anhydride 32.8g (0.2 mol) which were dissolved in the 
gamma-butyrolactone 500g were added, and also it stirred for 1 2 hours, and the reaction was ended. After 
carrying out the ** collection of an injection and the sediment to the solution of water/methanol =3/1 
(volume ratio) and washing the reaction mixture after filtering a reaction mixture enough with water, it dried 
under the vacuum. 
[0046] 

The polyamide resin 49.6g after desiccation is put into the separable flask of a thermometer, an agitator, a 
material input mouth, and 4 mouths provided with the dry nitrogen gas introducing pipe, and the 
gamma-butyrolactone 250g was added and it was made to dissolve. 4.4 g (0.02 mol) of 2 di-tert-butyl 
carbonate was dropped with the gamma-butyrolactone 25g after that. 1.6 g (0.02 mol) of pyridine was 
dropped with the gamma-butyrolactone 10g after that, and it was made to react at a room temperature for 
5 hours. A reaction mixture is fed into the solution of water/methanol =3/1 (volume ratio) after filtering a 
reaction mixture, After carrying out the ** collection of the sediment and washing it enough with water, dry 
under a vacuum, it is shown by the general formula (1), and, in X, the following formula X-1 and Y with the 
following formula Y-1 and the mixture of Y-2. Consist of a= 100, b= 0, and n= 41, and A nuclear magnetic 
resonance method [device:JNM-GSX400 type FT-NMR device (made by JEOL Co., Ltd.), Resonant 
frequency: Polyamide resin (A~1) for 10% of all the hydroxyl groups to have been protected by 100 MHz 
(proton) and solvenfcdimethyl sulfoxide] with the tert-butoxycarbonyl group was compounded. 
[0047] 

Production of a positive type photosensitive resin composition 

10 g of compound polyamide resin (A-1), 0.5 g of N-HIDOROKISHINA phthalimide trifluoro 
methanesulfonate, 0.5 g of 2-(p-tosyl OKISHIIMINO)-2-(4-methoxypheny) acetonitrile, After dissolving the 
compound 2.2g protected by the acid labile group which has the structure of a following formula (C-1), and 
the phenolic compound 0.5g which has the structure of a following formula (E-1) in the 
gamma-butyrolactone 25g, it filtered with a 0.2-micrometer fluororesin filter, and the positive type 
photosensitive resin composition was obtained. 
[0048] 

Characterization 

After using the spin coater and applying this positive type photosensitive resin composition on a silicon 
wafer, it prebaked at 90 ** with the hot plate for 3 minutes, and the coat of 7.0 micrometers of thickness 
was obtained, it let - mask by Toppan Printing Co., Ltd. (test chart No.1: — a 0.88-50-micrometer-wide 
remnants pattern — and it extracts and the pattern is drawn) pass to this coat, and using i line stepper 
(NIKON and4425i), the light exposure was changed and it irradiated with it. The hot plate performed bake 
after 5-rninute exposure at 110 ** after that. Next, after carrying out dissolution removal of the exposure 
part by being immersed twice in 2.38% of tetramethylammonium hydroxide solution for 20 seconds, it rinsed 
for 10 seconds with pure water. The result has checked that the pattern was fabricated from the portion 
with which it irradiated by light exposure 170 mJ/cm 2 , (Sensitivity is 170 mJ/cm 2 ). The amount of film 
decreases showed 0.2 micrometer and a low value, and resolution showed 3 micrometers and a very high 
value. Shape also with a good profile of a pattern was shown. 
<Example 2> 
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Replaced with (C-2) the compound (C-1) in Example 1 protected by the acid labile group, and the loadings 

were changed, and also the same evaluation as Example 1 was performed. 

[0049] 

<Example 3> 

The polyamide resin 30g after the desiccation before protective group introduction is put into the separable 
flask of a thermometer, an agitator, a material input mouth, and 4 mouths provided with the dry nitrogen gas 
introducing pipe, and the ethyl acetate 300g was added and it was made to dissolve in Example 1. After 38,2 
mf (0.04 mol) of the chloride / diethylether solutions of 1.0 mol / L were dropped, it heated at 40 **, and it 
was dropped, noticing 2.2 g (0.03 mol) of ethyl vinyl ether about generation of heat, and was made to react at 
40 ** for 4 hours. Then, it cooied to 10 ** or less, 2.0 g (0.02 mol) of triethylamine was dropped, and it 
stirred for 30 minutes. A reaction mixture is fed into the solution of hexane/ethy! acetate =4 / 1 (volume 
ratio) after filtering a reaction mixture, After it carries out the ** collection of the sediment and chilled 
water washes enough, dry under a vacuum, it is shown by the general formula (1), and, in X, the following 
formula X-1 and Y with the following formula Y-1 and the mixture of Y-2. Polyamide resin (A-2) for 30% of 
all the hydroxyl groups to have been protected with the ethoxyethyl group by the nuclear magnetic 
resonance method which consisted of a— 100, b— 0, and n— 41, and was described above was compounded. 
10 g of compound polyamide resin (A-2), 0.5 g of N-HIDOROKISHINA phthalimide trifluoro 
methanesulfonate, 0.5 g of 2-(p-tosyl OKISHIIMINO)-2~(4-methoxypheny) acetonitrile, The compound 2.0g 
protected by the acid labile group which has the structure of a following formula (C~3), After dissolving the 
phenolic compound 0.5g which has the structure of a following formula (E~2) in the gamma-butyrolactone 
25g, filtered with a 0.2-micrometer fluororesin filter and the positive type photosensitive resin composition 
was obtained, and also the same evaluation as Example 1 was performed. 
[0050] 

<Example 4> 

The compound (C-3) in Example 3 protected by the acid labile group was replaced with (C-4), and also the 
same evaluation as Example 1 was performed. 
<Example 5> 

Replaced with (C-5) and (C-6) the compound (C~3) in Example 3 protected by the acid labile group, and 

each loadings were changed, and also the same evaluation as Example 1 was performed. 

[0051] 

<Comparative example 1> 

352.4 g (0.88 mol) of dicarboxyiic acid derivatives (active ester) and the hexafluoro 2,2-screw which were 
produced by making 2 mol of 1-hydroxy-1,2,3-benzotriazols react to 0.9 mol of terephthalic acid, and 0.1 
mol of isophthalic acid. (3^amino-4-hydroxyphenyl) 366.3 g (1 mol) of propane is put into the separable flask 
of a thermometer, an agitator, a material input mouth, and 4 mouths provided with the dry nitrogen gas 
introducing pipe, and 3000 g of N-methy[~2-pyrrolidone was added, and it was made to dissolve. It was made 
to react at 75 ** for 12 hours using an oil bath after that. 

Next, the 5-norbornene 2 and the 3-dicarboxylic anhydride 32.8g (0.2 mol) in which 500 g of 
N^methyl-2-pyrrolidone was dissolved were added, and also it stirred for 12 hours, and the reaction was 
ended. Others reacted like Example 1 and it was shown by the general formula (1), and X is the following 
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formula X-1, Y is the following formula Y-1 and a mixture of Y-2, it consisted of a= 100, b= 0 r and n= 43, and 
the substitutional rate of the acid labile group to a hydroxy! group compounded polyamide resin (A-3) of 0. 
10 g of compound polyamide resin (A-3), the photosensitive diazo quinone compound 2g which has the 
structure of a following formula (Q-l), After dissolving the phenolic compound 0.6g which has the structure 
of a following formula (E-1) in the gamma-butyrolactone 25g, filtered with a 0.2-micrometer fluororesin filter, 
and the positive type photosensitive resin composition was obtained, and also the same evaluation as 
Example 1 was performed. 
<Comparative example 2> 

The compound (C-1) in Example 1 protected by the acid labile group was replaced with (C-7), and also the 
same evaluation as Example 1 was performed, 
<Comparative example 3> 

Replaced with (C-8) the compound (C-1) in Example 1 protected by the acid labile group, and the loadings 
were changed, and also the same evaluation as Example 1 was performed. 
<Cornparative example 4> 

The compound (C~3) in Example 3 protected by the acid labile group was replaced with (C-9), and also the 
same evaluation as Example 1 was performed. 
<Comparative example 5> 

The compound (C~3) in Example 3 protected by the acid labile group was replaced with (G-10), and also the 
same evaluation as Example 1 was performed. 
<Comparative example 6> 

Replaced with (C-1 1) the compound (C-3) in Example 3 protected by the acid labile group, and the loadings 
were changed, and also the same evaluation as Example 1 was performed. 

It is the comparative example 6 that it is equivalent to the comparative example 5 and Example 5 that it is 
equivalent to the comparative example 4 and Example 4 that it is equivalent to the comparative example 3 
and Example 3 that dealing with Example 1 is equivalent to the comparative example 2 and Example 2. 
Below, the structure of X~1 of an example and a comparative example, Y-1 , Y-2, C~1 to C-1 1, E-1 , E-2, and 
Q-1 is shown. 

The above evaluation result is shown in Table 1 and Table 2. 
[0052] 

[Formula 26] 
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[Formula 27] 
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[Formula 28] 
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[Formula 30] 
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[Formula 31] 
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[Table 1] 
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[Effect of the Invention] 
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The positive type photosensitive resin compositions of this invention are high sensitivity and high resolution. 
There are few amounts of film decreases of the unexposed part after development, and the formed profile 
nature is also good. 



[Translation done.] 
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